Eleven patients with spinal canal block from metastatic epidural tumor, documented with Pantopaque myelography, were given an additional injection of up to 5 cc of air. This technique forced contrast material past the block in 10 of 11 cases . It failed in one case in which symptoms had been present for 19 days. Air injection allowed visualization of more cephalad lesions and defined the superior extent of the initial obstructing lesion without the need for a lateral cervical or cisternal puncture . It caused transient discomfort but no neurologic deterioration. This technique is less painful , requires less patient cooperation , expedites localization , and does not require the special skills needed for cervical puncture.
The most common neoplasms that cause myelographic spinal block are metastatic lesions. Th ese arise most often from carc inoma of the breast in women and carcinoma of the lung in men, follow ed by carc inomas of th e prostate and kidney . The initial presenting symptom is usually localized pain followed by progressive sensory and motor dysfunction . Pati ents with suc h symptoms are referred for emergency myelographic evalu ati o n to determine the presence , location , and extent of spinal canal obstruction. If high grade or co mpl ete obstru cti o n is present, the patient is considered for imm ed iate treatment by decompressive laminectomy or radiation therapy in an attempt to avoid permanent neurologic deficits [1] .
Conventional myelographi c technique involves th e introduction of a small quantity , usually 2 -4 ml , of Pantopaque via th e lumbar ro ute. Thi s small bolus of contrast material is manipulated ce ph alad und er fluoroscopic con trol. If no block is encountered, the contrast mate rial is returned to the lumbar level, cereb ral spi nal fluid is removed for stud y, and add iti o nal Pantopaque is introd uced for total myelography. If a block is encountered, an attempt is made to manipu late th e small contrast bolus past th e block by a vari ety of maneuvers. If the block cannot be overcome , the patient may be returned to the horizontal position and add itional contrast material introduced via cistern al o r lateral C1-C2 pu ncture. Alternatively , a second inj ection of 2-4 ml of Pantopaque may be pe rformed with the pati ent maintained in Trendelenburg position in an attempt to displace contrast materi al aro und and above the obstruc tion [2] .
Water-solu ble contrast medium (Metrizamide) has also bee n used in the evalu ati o n of spinal block. Th e diffusibility of the medium has been be li eved to be helpful in distinguishing a ste notic lesion from complete obstruction. However, a high inc id ence of low back pain for 1 -2 days after the exam ination has been enco untered in patients with stenosis or block [3] . Furth ermore, th is contrast medi um is reabsorbed, not all owing for fo ll ow-up fluo roscopic examination to assess the results of treatment.
It is esse nti al th at the level( s) of compression and the distance over which the compression occ urs be acc urately defined , either for possible decompressive lamin ectom y o r th e planning of appropriate fields for rad iation therapy . We describe a simple alternative technique to define the upper margins of the block, as well as any additional levels of involvement, using air with Pantopaque. This technique avoids a potentially more hazardous cisternal or lateral cervical puncture and does not involve the introduction of add itional Pantopaque which cannot be removed at the conclusion of the study.
Subjects and Methods
We studied 11 patients with known primary neoplasms causing pain, neurologic dysfunction, and spinal block. After lumbar puncture in the prone position with an 18 gauge spinal needle, 3 ml of Pantopaque was introduced into the subarach noid space. The patient was placed in steep Trendelenburg position and frontal and cross-table lateral views were obtained to define the inferior margin of the block. If the Pantopaque column did not advance after a few minutes, 5 cc of filtered air was slowly injected under fluoroscopic observation. The injection was terminated when the block was overcome. This maneuver in creases the cerebrospinal fluid pressure below the level of the block. The contrast material was followed to the level of the clivus to detect any additional sites of obstruction . If none was noted, the patient was returned to the semi erect position and frontal and cross-table lateral views were repeated to outline the superior margin of the obstruction. The extent of the lesion was marked on the patient's skin with an indelible marker.
Representative Case Reports

Case 1
A 66-year-old man with stage D transitional cell carcinoma of the bladder was referred after sudden onset of numbness of both lower extremities and urinary incontinence . Physical examination revealed a sensory level of T2 on the left and T3-T4 on the right, as well as paraparesis of the lower extremities. He had previously received radiation therapy at a dose of 2,500 rad (25 Gy) over 2 weeks to the thoracic spin e from T3 to T1 0 for known bone metastases. At myelography, 3 ml of Pantopaque outlined the inferior margin of an extradural obstructing lesion at the T2-T31evel ( fig . 1 A) . The patient was left in Trendelenburg position for 2-3 min with no advance of the Pantopaque column. A 1 cc injection of ai r then easily displaced Pantopaque above the block, demonstrating the superior margin at the T1 -T2 level ( fig. 1 B) . The patient was treated with an additional 3, 000 rad (30 Gy) over a 2 week period because he was considered an overall poor cand id ate for surgery. His clinical course deteriorated and he died from massive bilateral fungal and bacterial pneumonia 11 days after the study. Autopsy demonstrated metastatic involvement of the upper thoracic spine.
Case 2
A 63-year-old woman was seen for low back and right leg pain that developed acutely after lifting a heavy object. Conventional radiographs were normal and no further studies were performed. She developed ascending numbness and weakness in the lower extrem ities. Within 24 hr, total paraplegia and bladder incontinence were present. Blood studies disclosed a white blood cell count of graphs demonstrated pathologic compression fracture of the body of T11. High grade extrad ural block at the T11-T12 level was encountered at myelography with 3 ml of Pantopaque. The patient was left in Trendelenburg position for 2-3 min with no advance of the Pantopaque column . Injection of 5 cc air displaced contrast material around and above the lesion ( fig. 2A) , demonstrating the superior margin to lie at T1 0 ( fig. 2B ). The patient declined any form of treatment and returned home for further care by her local physician. She was lost to follow-up.
Case 3
A 37-year-old woman with stage IV carcinoma of the breast received 2,500 rad (25 Gy) in 2 weeks to the T8-L 1 levels for metastatic involvement of T11 with partial collapse. At 20 months after treatment, she experienced sudden onset of disabling low back pain radiating to both legs. Plain films disclosed complete collapse of the body of T11 with acute angulation at this site . At 19 days after onset of symptoms, she was referred for myelography. A comp lete extradural block at the inferior margin of T11 was encountered with Pantopaque. Routine maneuvers followed by introduction of 5 cc of air were totally in effective in bypassing the block . The patient was treated with radiation (2,500 rad [25 Gy] over 2 weeks) to the region with considerable symptomatic improvement. A follow-up lumbar spine study demonstrated Pantopaque to lie both above and below the T11 level, and the patient was pain free and ambul atory 6 months after initial study .
Discussion
Our experience with a simple technique to define the extent of spinal canal obstruction by metastatic epidural tumor is encouraging . Ten of 11 attempts were successful. In case 3 , in which the block could not be bypassed, the patient had symptoms for 19 days before examination. It is possible the long duration of the obstruction contributed to the failure of the technique, since in all patients exami ned acutely after the onset of signs and symptoms, " complete " obstructions were bypassed with relative ease. All patients described mild, transient, pressurelike pain in the back and legs during the introduction of air, but the symptoms immediately subsided after cessation of injection . No other complications were encountered and clinical deterioration did not occur. Information was obtained th at aided considerably in planning surgical or rad iotherapeutic manage ment.
